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HOW WOULD the armed forces use
a drug that al lowed a sol dier to re -
main awake and alert for 72 con -
secu tive hours? What if there were

an im plant able de vice that im proved the eye -
sight and short- term mem ory of pi lots?
Would tech niques al low ing fa tigued or
wounded mili tary per son nel to pro duce natu -
rally oc cur ring sub stances, such as en dor phins, 
be use ful to the armed forces? What if bio tech -
nol ogy could help the armed forces of the next 
cen tury de velop ways to dis perse forces with -
out feel ings of lone li ness and iso la tion af fect -
ing these sol diers—a situa tion that could
vir tu ally cre ate an empty bat tle field? Like the
ad vances in phys ics that yielded the abil ity to
split the atom, ad vances in bio tech nol ogy may
soon yield these or many other ca pa bili ties.
One pos si ble char ac ter is tic of the revo lu tion in 
mili tary af fairs could well be a revo lu tion in
hu man per form ance by the ju di cious use of
new tech nolo gies. But “can” and “should” are
of ten poles apart. One can fool Mother Na ture, 
but should one?

So far, the an swer seems to be “no.” The re -
ac tion through out the lit era ture on the en -
hance ment of human- performance has been
con sis tently nega tive.1 This was also the re ac -
tion of mem bers of the Bio tech nol ogy Work -
shop 2020, held May 1996 at the US Army
War Col lege, dur ing dis cus sions of the pos si -
bil ity of us ing human- performance en hance -
ments in mili tary set tings.2 The gen er al ized
re sis tance among the work shop par tici pants
cen tered, as else where, on ethi cal con sid era -
tions of risk of harm and con cerns re gard -
ing jus tice.3 Then, as now, the authors, who 
were par tici pants, dis agree with the majori ty’s 
per spec tive. We main tain that, since human-
 performance en hance ments are al ready a part
of our daily lives, fu tur is tic ones such as en -
hanced neu ral net work func tions or bio sen -
sors are dif fer ent only in de gree and not in
kind. Thus, rather than stick our heads in the
sand and pre tend that human- performance
en hance ment is for bid den, we need to be
in tel lec tu ally hon est with our selves and ac -
knowl edge that some use is al ready well es -
tab lished and that the pros pect for the

de vel op ment and utili za tion of more so phis -
ti cated tech niques is well on its way.

The ex is tence of such use is not the same
as ad vo cat ing that this use ought to be per -
petu ated or ex panded. Nor are we call ing for 
such. In stead, we take the prag matic view
that as tech no logi cal ca pa bili ties in this arena
ad vance—both in our own coun try and in
other na tions—a con tin ued, heed less re sis -
tance will pre vent the es tab lish ment of an
over sight sys tem that we will need to sort
through what may be ap pro pri ate, and then
de cide which spe cific ad vances to util ize as
they come on- line. A blan ket op po si tion to
us ing human- performance en hance ments is
both theo reti cally and ethi cally in sup port -
able as well as prac ti cally in de fen si ble. Fur -
ther, there are con di tions un der which the
ap pli ca tion of human- performance en hance -
ments is ethi cally per mis si ble. The
utilization of such tech nolo gies must be con -
sid ered sys tem ati cally within the con text of
an or gan ized re view struc ture.

This ar ti cle ana lyzes sev eral philo sophi cal
ar gu ments against the use of human-
 performance en hance ments and then ap plies
analo gies to the mili tary set ting. We con clude
by ad vo cat ing the es tab lish ment of pro ce -
dures in the armed forces for ethi cal over sight 
of the de vel op ment and utili za tion of these
tech nolo gies. The im ple men ta tion of this rec -
om men da tion is im pera tive be cause the com -
mer cial in duce ments for per form ance
en han cers, as well as the in creas ing sci en tific
so phis ti ca tion of other na tions, make their
emer gence in es cap able. Since the ca pa bili ties
will be come avail able, the sys tems nec es sary
to ana lyze their im pli ca tions and plan their
ap pro pri ate im ple men ta tion must be cre ated
bef ore their use is upon us. We need to re -
learn the les son of Hi roshima—don’t de velop
deadly, world- altering tech nolo gies in a moral
and ethi cal vac uum.

Everyday Use of Human-
Performance Enhancements
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Pace mak ers, port able oxy gen tanks, and
ar ti fi cial limbs are all ex am ples of
performance- enhancing tech nolo gies. We do 
not spurn such tech nolo gies be cause they
bring peo ple who would oth er wise func tion
at a defi cit up to nor mal lev els. We are not
con sid er ing those agents or de vices used to
cor rect hu man physi ol ogic or psy cho logi cal
defi cits. Here, the fo cus is on those human-
 performance en hance ments de signed to im -
prove the per form ance of healthy, nor mal
adult hu mans. The only kinds of
performance- enhancing tech nolo gies this ar -
ti cle ad dresses are those de signed to aug -
ment nor mal or peak per form ance. And,
al though we are di rect ing the read ers’ at ten -
tion to the ex pected ad vent of what now
may be viewed as ex otic human-
 performance en han cers, we must re mem ber
that the use of per form ance en hance ments
to ex tend nor mal, healthy func tion is al -
ready part and par cel of our daily lives.

For ex am ple, caf feine is a human-
 performance en han cer. To il lus trate, in 1991
Mi chael H. Shapiro opened a talk on the eth -
ics of human- performance en hance ment by
tell ing the fol low ing story: “I saw a col league
walk ing to ward me in the hall way. He car ried
two pa per cups filled with brown liq uid. ‘Two 
cups of cof fee?’ I said. ‘Gotta be sharp,’ he re -
plied.”4 Drink ing caf feine to keep alert and
awake is nearly ubiq ui tous and, there fore, is
eas ily over looked in de lib era tions about more
high- tech human- performance en hance ments. 
Nev er the less, caf fei ne’s performance-
 enhancing prop er ties are suf fi ciently well rec -
og nized to have come un der sci en tific scru -
tiny. There has al ready been dis cus sion about
add ing caf feine to the list of sub stances
banned in sports—a clear rec og ni tion of its
stimu lant prop er ties.5

An other ex am ple is con tact lenses worn to 
in ten sify or al ter eye color. Such lenses,
per haps as well as any com monly used
performance- enhancing item, ex em plify the 
con fused and con fus ing con cerns elic ited in 
dis cus sions of more eso teric en hance ments.
But con tact lenses are un natu ral and ar ti fi -
cial. They can al ter our God- given iden ti ties. 
They may dam age our eyes. They may give

some peo ple an ap pear ance ad van tage over
oth ers. This may lead to ad van tages in op -
por tu nity and re sources. Merit evalua tions
may be dif fer en tially af fected by such ad -
van tages. These same ar gu ments are used to
prove the moral un ac cept abil ity of other
kinds of human- performance en hance ments. 
Why do we cling to these kinds of ar gu -
ments for some human- performance en -
hance ments but barely ac knowl edge their
ap pli ca bil ity to oth ers? It would seem that
we are mak ing in tui tive dis tinc tions. Al -
though it is quite pos si ble that these in tui -
tive dis tinc tions do in deed rep re sent
mor ally rele vant dif fer ences, such dif fer -
ences will not be sorted out if the struc tures
nec es sary for thor ough de bate go un cre ated.
What are the ar gu ments for and against the
use of per form ance en han cers?

For and Against

The eth ics lit era ture on human- performance 
en hance ments is con cen trated in the fields
of sports and ge net ics. In both, ethi cal ar gu -
ments for and against their use fall into four
sepa ra ble, but some times over lap ping, cate -
go ries: (1) harm and co er cion, (2) moral
bounda ries, (3) co her ence, and (4) nor ma -
tive sys tems.

One pos si ble char ac ter is tic of the
revo lu tion in mili tary af fairs could
well be a revo lu tion in human-
 performance by the ju di cious use of
new tech nolo gies.

The harm and co er cion ar gu ments are
straight for ward. Grounded in con se quen tial -
ist theo ries, they posit that human-
 performance en hance ments cre ate the po -
ten tial for un ac cept able risks of harm. Tol er -
ance of their use is co er cive be cause it may
force oth ers to un der take risks they oth er -
wise would not, merely to as sure their com -
peti tive ca pa bili ties. In the mili tary con text,
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this line of think ing is analo gous to the
worry that in di vid ual sol diers might agree to 
use human- performance en hance ments be -
cause of an anxi ety that, if they did not,
they would re ceive less fa vor able per form -
ance evalua tions.

The moral- boundary ar gu ment fo cuses
on es tab lish ing frame works or set ting lim its 
for ap pro pri ate con duct. Con sid era tions fo -
cus on the bounda ries of in ter nal ver sus ex -
ter nal change and natu ral ver sus un natu ral
prop er ties. Thus, this ar gu ment sug gests
that caffeine may be al low able but that
ampheta mines are not. Am pheta mines or
opi ates may be al low able un der some con di -
tions, but hal lu cino gens are never al lowed
un der any cir cum stance.

Co her ence ar gu ments ad dress is sues of
whether or not an ac tion is con sis tent with
our idea or un der stand ing of the es sence of
an en deavor or phe nome non. Thus, can a
performance- enhanced sol dier be a good
sol dier? Can we en hance the per form ance of 
com bat ants and still ad here to war rules that 
are just? Does ge netic al tera tion of hu man
traits or char ac ter is tics al ter our un der stand -
ing of what it means to be hu man? Is a sol -
dier still a sol dier if his/her heart rate is
me chani cally al tered to in crease brain oxy -
gena tion in or der to sharpen think ing?

Normative- systemic ar gu ments point to
the moral rules which ex ist in a so ci ety and
ask if the ac tion or phe nome non un der con -
sid era tion strength ens or weak ens faith ful -
ness to these moral be liefs. For ex am ple, a
norm or rule our so ci ety up holds is that it is 
im por tant to pro tect the safety of our na -
tion’s citi zens. Here, a rele vant ques tion
might be whether or not the use of human-
 performance en hance ments in a mili tary
setting can be ex pected to maxi mize
aggregated good out comes for citi zen safety. 
Or, for ex am ple, if sol diers can go with out
sleep with no loss of func tion or if pi lots
can see bet ter than they have ever seen bef -
ore, will the course and out come of fight ing 
be bet ter for our side—or worse? What of the 
no tion of mili tary honor? Can honor, so in -
te gral to our un der stand ing of what it
means to be part of the armed forces, be just 

as hon or able if it is for ti fied phar ma co logi -
cally? If sense of com mit ment, honor, and
loy alty could be for ti fied through bi ol ogy, is 
its qual ity or im por tance less ened or de val -
ued in some way?

Con sid era tions of jus tice sug gest that we
ask if per form ance en hance ments un der cut
our no tions of fair ness and eq uity. For ex -
am ple, how might the use of per form ance
en hance ments re duce gen der in eq ui ties? If
the prac tice of ex clud ing women from cer -
tain mili tary ac tivi ties is truly based on con -
cerns about dis pari ties be tween men and
women in terms of char ac ter is tics such as
strength, size, and ag gres sive ness, then
human- performance en han cers could bring
greater gender eq uity to mili tary prac tices.
More broadly, con cerns about jus tice re quire
thought ful and thor ough dis cus sion about
how im ple men ta tion of human- performance 
en hance ments might im pact pro ce dures for,
say, pro mo tion and ad vance ment. But what
of the ar gu ments against the use of human-
 performance en hance ments in mili tary set -
tings? Can they ever be ethi cally per mis si -
ble?

Harm and Coercion

The most com mon ar gu ments against the
use of human- performance en hance ments
are that they pose too great a risk of harm
and that they cre ate an en vi ron ment which
co erces oth ers into tak ing on simi larly ex -
ces sive risks. The lit era ture of the phi loso -
phy of sport, Wel ling ton’s “play ing fields of
Ea ton,” has thought fully ex plored this con -
cern.6 Yet, af ter al most 20 years of abun dant 
de bate, there seems to be no con sen sus.
Why?

In sports, the pri mary fo cus has been on
ana bolic ster oids, taken to in crease strength
and, to a lesser de gree, ag gres sion. The op -
po si tion to their use has been based on con -
cerns about harm to the in di vid ual and to
oth ers. Be cause it is likely that ath letes are
tak ing ster oids at doses far be yond medi cally 
ac cept able lev els, pre sump tions about po -
ten tially high risks of physi cal harm seem
pru dent.7 Pro hi bi tion of abuse is nec es sary.
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It does not fol low, how ever, that the use of
performance- enhancing drugs ad min is tered
un der con trolled con di tions poses any
greater risk of harm than do other meth ods
of high- intensity train ing. Nor is it clear
why phar ma co logi cally manu fac tured sub -
stances such as ster oids might pose po ten tial 
harms that are quali ta tively or mor ally dif -
fer ent from those pro duced by other sub -
stances, such as ex ces sive con sump tion of
vi ta mins and min er als or spe cial di ets.

Medi cal prac tice on a bas ket ball
court, how ever, is not the same

thing as bat tle field medi cine.

 Many in stances of human- performance
en hance ment are con sid ered safe and ef fec -
tive in other con texts—for ex am ple, blood
dop ing ver sus aphere sis. Blood dop ing is
used to pro vide ex tra en ergy by re mov ing,
stor ing, and then re in fus ing one’s own red
blood cells. A simi lar pro ce dure, aphere sis,
is per formed rou tinely and safely in hos pi -
tals and medi cal re search cen ters to ob tain
plasma for bank ing and trans fu sion. This
brings into doubt the prem ise that blood
dop ing ought to be pro hib ited on the
grounds that it pres ents un due risk of physi -
cal harm.

The use of an al ge sics pres ents an other
kind of con cern about harm and an other ex -
am ple of con fused think ing. The ques tion
of an al ge sics of ten comes up in sports lit era -
ture in dis cus sions of the con cep tual dis -
tinc tion be tween re stora tive and ad di tive
en hance ments.8 Al though the fol low ing
story dem on strates the dif fi cul ties in draw -
ing re stora tive ver sus ad di tive dis tinc tions,
it also clearly il lus trates what may be a cru -
cial dis tinc tion in con sid er ing how the risk
of harm in mili tary set tings may be mor ally
dif fer ent from the risk of harm in sports:
“Bill Wal ton, for merly a star for the Port land 
Trail blaz ers, sued the team on the ground
that its doc tor con cealed the haz ards of play -

ing on a frac tured foot. The doc tor,
evidently com ply ing with man age ment’s pre -
ference, pre scribed an al ge sics. Wal ton’s foot
was fur ther dam aged.”9 To sub ject a player to 
the risk of in creased physi cal harm sim ply
be cause do ing so al lows the fans greater
view ing pleas ure may be mor ally ques tion -
able, if not ethi cally im per mis si ble.

Medi cal prac tice on a bas ket ball court,
how ever, is not the same thing as bat tle field
medi cine. Dos ing Bill Wal ton to al low him
to go back and play an other quar ter or two
is very dif fer ent in pur pose from patch ing
up sol diers so they can re turn to their bat tle -
field po si tions. In the mili tary set ting, the
equa tion may be cal cu lated quite dif fer ently, 
ar riv ing at a dif fer ent risk/bene fit ra tio.
What is an ac cept able risk for the mili tary
may thus be at a much higher level than
what would be con sid ered mor ally ac cept -
able in a ci vil ian set ting. In his ar ti cle “The
Mili tary Ethic in an Age of Ni hil ism,” Dr.
James Toner asked, “What val ues or mor als
gov ern or are dis tinc tive of a pro fes sional
mili tary group?” Af ter cit ing sev eral that he
felt the mili tary pro fes sional has in com -
mon with other pub li c ser vants—such as a
sense of honor and duty, will ing ness to be
self- sacrificing, and show ing loy alty to su pe -
ri ors and sub or di nates—he of fered one set of
val ues spe cific only to the mili tary: “I ven -
ture to say, with Gen Sir John Hack ett, that
what fi nally seg re gates you from so many
oth ers with whom, in many other ways, you
might share high val ues is pre cisely this:
you guard our coun try and our way of life,
you are also pre pared, ei ther di rectly or in di -
rectly, to kill in our de fense. Yours is a con -
tract con ceiva bly in volv ing death—ei ther
yours or our coun try’s ene mies.”10 This is a
dis tinc tion that raises the stakes for the
kinds of risks one might be will ing to
take—in deed, must be will ing to take and to
or der in a com bat set ting.

Be ing will ing and be ing co erced, how -
ever, are two dif fer ent things. In sports, the
con cern about co er cion fol lows the line of
think ing that ath letes do not func tion in iso -
la tion. Com pe ti tion, by its very na ture, is a
so cial en deavor. If one ath lete uses per form -
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ance en hance ments, oth ers will be co erced
into do ing so, sim ply to re tain their com -
peti tive edge. Track coach Fred Dwyer
summed up the prob lem this way: “The re -
sult is that ath letes—none of whom un der -
stand ingly, are will ing to set tle for sec ond
place—feel that ‘if my op po nent is go ing to
get for him self that lit tle ex tra, then I’m a
fool not to.’”11 But here, per haps more than
any where else, the anal ogy to sports falls
short. Un like ath letic com pe ti tion, mili tary
ac tivi ties do not pit one sol dier against the
other, but na tion against na tion. Thus, in
the mili tary con text, com pe ti tion is quali ta -
tively dif fer ent than in sports be cause the
stakes are not only “higher” but they are in -
her ently and ab so lutely in com pa ra ble. In
sports, com peti tors want to win for per sonal 
fame, wealth, and per sonal sat is fac tion. In
mili tary com pe ti tion, win ning is nec es sary
to re duce or avoid loss of life, as sure the
free dom of citi zen popu la tions, and pro tect
na tional in ter ests.

Can honor, so in te gral to our un der -
stand ing of what it means to be

part of the armed forces, be just as
hon or able if it is for ti fied phar ma -

co logi cally?

The mili tary’s pur pose of pro tect ing the
na tion’s in ter ests—hu man, eco nomic, po liti -
cal, and ter ri to rial—re sults in the re quire -
ment that it en deavor to keep the na tion
su pe rior to those na tions that pose a threat.
Mili tary pre par ed ness has al ways util ized
ap pro pri ate mod ern tech nolo gies to do so. It 
is this need, rather than some thing in her -
ently co er cive about the tech nolo gies them -
selves, that cre ates the pres sure to push their 
de vel op ment and utili za tion—whether it be
human- performance en hance ments or mis -
sile- de tec tion sys tems.

Nev er the less, since war and mili tary pre -
par ed ness are in her ently com peti tive, the is -
sue of vol un tari ness pres ents thorny ethi cal

con cerns. The co er cion may not ema nate
from a choice to com pete, but from su pe -
rior of fi cers. While there are coaches who
turn a blind eye to drug use and there are
phy si cians who know ingly give ath letes eas -
ily abused pre scrip tions, this is not the
moral equiva lent of be ing in a closed sys tem 
where a per son might be or dered to use per -
form ance en hance ments. Al though it is true
that the free doms of the com pe tent, con -
sent ing ci vil ian of ten do not ap ply in the
mili tary, some choice re mains. For ex am ple,
par tici pa tion in the Army Rang ers, Ma rine
Force Re con, Navy SEALs, and other special-
 forces units is vol un tary. In deed, in an “all
vol un teer force” it can be ar gued that the
free dom ei ther to vol un teer or not is also
the choice be tween fewer or greater in di vid -
ual free doms. Vol un teers choose to re lin -
quish many more free doms than do
non vol un teers. Al though this may not seem
to be co er cive on its face, the ex pand ing po -
ten tial of a wide ar ray of biotechnology-
 driven human- perfor mance en han cers pres -
ents marked complexi ties for our un der -
stand ing of just what is co er cion, and
de mands open as well as sys tem atic dis cus -
sion of when vol un tari ness needs to be pro -
tected and as sured.

Moral Boundaries

Moral- boundary ar gu ments seek to cre ate
frame works or set lim its for ethi cally jus ti fi -
able be hav ior. Two such bounda ries that
regu larly sur face in dis cus sions of the moral
as pects of human- performance en hance -
ments are in ter nal ver sus ex ter nal meth ods
for in creas ing per form ance and natu ral ver -
sus un natu ral prop er ties. These bounda ries,
how ever, are of ten dif fi cult to draw with
pre ci sion and even more dif fi cult to main -
tain in prac tice.

For ex am ple, it is fairly easy to cate go rize
ster oid use to in crease ag gres sive ness in ath -
letic train ing as an ex ter nal en hance ment.
But what of psy cho logi cal in ter ven tions
such as psy cho ther apy or im ag ing tech -
niques? In sub stan tive ways, the phar ma col -
ogi cal in ter ven tion is no dif fer ent than the
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psy cho logi cal one, but the drug use is com -
monly thought of as ex ter nal in a way that
use of psy cho logi cal tech niques is not.

Two mili tary stud ies con ducted more
than a dec ade ago spe cifi cally dem on strate
this con cep tual con fu sion. Both ex am ined
the ef fects of in cen tives on per form ance un -
der con di tions of sleep dep ri va tion.12 One,
con ducted by J. A. Horne and A. N. Pet titt,
ex plored the the ory that the pro vi sion of a
mone tary in cen tive could im prove per form -
ance.13 The other, con ducted by Di ana R.
Ha slam, also tested for im proved per form -
ance but used the knowl edge that the sleep-
 deprived sub ject would soon be al lowed to
nap as the in cen tive.14 In the first, the ex -
peri men tal human- performance en han cer
was the in cen tive to ob tain money, an eas ily 
iden ti fied ex ter nal in stru men tal in cen tive.
In the sec ond, the en han cer was the in cen -
tive pro vided by the knowl edge of fu ture re -
lief. Both in ter ven tions were ex ter nally
ob tained—one was in stru men tal, the other
psy cho logi cal. Al though the mone tary in -
cen tive is more clearly ex ter nal than the in -
for ma tion that a nap is forth com ing, both
had ef fects only be cause of the way in which 
the in cen tive was proc essed cog ni tively (i.e., 
in ter nally) by the sub jects.

The most com mon ar gu ments
against the use of human- perfor-

 mance en hance ments are that they
pose too great a risk of harm and
that they cre ate an en vi ron ment

which co erces oth ers into tak ing on
simi larly ex ces sive risks.

It is nec es sary here to ac knowl edge the
mor ally rele vant dis tinc tion be tween
human- performance en hance ments, such as
the ad mini stra tion of sub stances or the im -
plan ta tion of de vices, and those
performance- enhancing in ter ven tions, such
as in cen tives, that act on cog ni tive pro cesses 
with out other ad di tives. But as we think

about fu ture pos si bili ties, such as those con -
tem plated dur ing dis cus sions at the Bio tech -
nol ogy Work shop 2020, the lines sepa rat ing
en hance ments from in cen tives be come less
mor ally rele vant.15 The in tent of the in cen -
tive stud ies just cited was to ma nipu late cog -
ni tive pro- cesses. That they did so with out
re sort ing to in va sive ex peri men tal pro ce -
dures may be more a func tion of the state of 
the art than any con sid era tion of the eth ics
as so ci ated with re search on hu man sub jects.
For ex am ple, the goals of ex pand ing our un -
der stand ing of neu ral net works is the
same—that is, we are seek ing ways to im -
prove per form ance, me di ated by cog ni tive
func tion. This natu ral/un natu ral dis tinc tion 
is equally dif fi cult to draw and sus tain. This
dis cus sion has been most vig or ous in the
field of ge net ics.16 In her ent in the ques tion
“What does it mean to be hu man?” are our
deep est yearn ings to un der stand our hu -
man ity. Over lap ping con sid era tions about
co her ence and the set ting of moral bounda -
ries on what is natu ral and un natu ral hu man 
be hav ior pose un an swer able ques tions. On
first blush, we think we can make these dis -
tinc tions. But a closer ex ami na tion only
serves to il lu mi nate the com plexi ties.

We prize what we view as natu ral—vigor,
cour age, na tive in tel li gence, and so forth.
We loathe what we see as un natu ral—ster oids 
to in crease strength, brain wash ing to pro -
duce auto mat ic be hav iors, or Hol ly wood’s
im age of ro botic po lice of fi cers. But we see
through a glass darkly, and our dis crimi na -
tion be tween what is natu ral and un natu ral
is sub ject to change. “What other tribe on
the planet,” one of the Bio tech nol ogy Work -
shop at tendees asked in de bate, “sur gi cally
im plants sand in the hu man chest in the be -
lief that sand makes one more at trac tive to
oth ers in the tribe?”17 For ex am ple, con sid er
how we have changed our views on the
“natu ral ness” of al co hol ism. To day’s think -
ing em pha sizes a ge netic (i.e., natu ral) ba sis
for al co hol ism as the most rea son able ex pla -
na tion. Thus, in stead of view ing al co hol ism
as sim ply a mat ter of weak will and as an
un natu ral and per verse psy cho logi cal prob -
lem, we now give cre dence to a more nu -
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anced un der stand ing of the ge netic
com po nents of the dis or der. An other ex am -
ple is to day’s treat ment re sponse to neu ro -
logi cally dis turbed chil dren. In stead of
beat ing them for mis be hav ior, they are of -
ten suc cess fully treated phar ma co logi cally.
Al though a repe ti tion of the Sa lem witch
tri als is un think able, it is worth keep ing in
mind how easy it is to make mis takes as we
mud dle through the dif fi cult prob lem of fig -
ur ing out what hu man ity is all about. In
short, as we learn more about who we are
and how our bod ies and minds work, we are 
con stantly rec re at ing and re draw ing our
bounda ries be tween natu ral and un natu ral
and per fect ing our un der stand ing of what it
means to be hu man.

 Coherence

Co her ence ar gu ments ana lyze whether or
not some ac tion or be hav ior is con sis tent
with our idea or un der stand ing of the es -
sence of an en deavor or phe nome non. The
pre vious dis cus sion fo cused on whether or
not we can think of ac tions con ducted by
per sons util iz ing per form ance en hance -
ments as ac tions per formed by per sons as
we know them, in stead of view ing them as
movielike ro botic hy brids. In sport, much
writ ing ar ticu lates what is in te gral to our ap -
pre cia tion of what it means to play games
and to be en gaged in ath letic com pe ti tion.18

Thus, a co her ence analy sis asks if drug-
 enhanced ath letic per form ance is con sis tent
with our no tions of what it means to en gage 
in sports. Ac cord ing to some ob serv ers,
sports can be de fined as a mu tual search for 
ex cel lence through com pe ti tion that is de -
signed to bring out the best in each com -
peti tor.19 Given this defi ni tion, the
ar gu ment fol lows that “drugs cir cum vent
this ideal by show ing only whose body re -
sponded best to per form ance en han cers.”20

But what if pro fes sional sports are more
about en ter tain ment than sport? In to day’s
world of multimillion- dollar player con -
tracts and bas ket ball stars with or ange hair,
it is dif fi cult to say with cer tainty that the
es sence of sport is only com pe ti tion.

There fore, co her ence analy sis would ask,
in the mili tary con text, whether the utili za -
tion of human- performance en hance ments
is con sis tent with the es sence of mili tary
serv ice? If, for ex am ple, honor, loy alty, and
will ing ness to give one’s life for one’s coun -
try are es sen tial as pects of mili tary serv ice,
how might bio tech no logi cally de rived means
used to in ten sify these urges be mor ally dif -
fer ent than the con ven tional train ing meth -
ods now em ployed by the mili tary to
ac com plish the same end? If there are mor -
ally rele vant dis tinc tions to be made among
vari ous means for achiev ing the same ends,
as there usu ally are, we must ask how new
meth ods will be evalu ated and com pared to
oth ers that are pres ently con sid ered ethi cally 
ac cept able.

Normative Systems Arguments

Normative- systemic ar gu ments fo cus on the
moral rules that ex ist in a so ci ety and ana -
lyze whether or not a par ticu lar ac tion or
phe nome non strength ens or weak ens ad her -
ence to these moral norms. In the case of
human- performance en hance ments in a
military set ting, the ques tion is, Can their
use be ex pected to strengthen or weaken ad -
her ence to mili tary ide als? Is it the “three
o’clock in the morn ing” kind of self- induced 
cour age that for ti fies a sen try, or is it the
sen try’s blood and brain re spond ing to a
drug taken at the be gin ning of the watch?
Does the sen try serve the sys tem by hav ing
drug less cour age or by be ing an alert sen try?

What of human- performance en hance -
ments and mili tary jus tice? The norms of
jus tice and fair ness are cen tral to mili tary
serv ice. Amidst the cries of gen der in eq ui ties 
which plague to day’s armed serv ices, the pru -
dent use of human- performance en hance -
ments might well serve the ends of jus tice, if 
ex trapo la tions from sports are at all ap pli ca -
ble.21 Rules of fair play and eq uity de fine
mod ern war fare and, at least os ten si bly,
mod ern mili tary serv ice. If performance-
 enhancing in ter ven tions could be ap -
propri ately ap plied to ac tu ally re duce the in -
eq ui ties be tween men and women in our
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armed forces, should not such a pros pect be
thor oughly and openly dis cussed and con -
sid ered? Nor should the im ple men ta tion of 
human- performance en hance ments nec es -
sar ily jeop ard ize eq uity in ex ist ing sys tems
of evalua tion and pro mo tion for both gen -
ders. Rather, as with the ad vent of any new
tech nol ogy, ad just ments to the ex ist ing
ways of do ing busi ness are of ten re quired,
and—although such ad just ments may re quire
marked ef fort—ap pro pri ate changes can be
ex pected to strengthen an ex ist ing sys tem.

Summary
 On the ba sis of ethi cal con sid era tions,

blan ket pro hi bi tion of human- performance
en hance ments in mili tary set tings can not
be sus tained. While sound moral ar gu ments 
can be ad vanced against the use of some
kinds of human- performance en hance ments 
in mili tary set tings, such ar gu ments can not
be sus tained across the full spec trum of con -
ceiv able performance- enhancing tech nolo -
gies. At the same time, con vinc ing ethi cal
ar gu ments can be raised in sup port of their
use un der cer tain con di tions. What is
needed, how ever, is a nu anced ap proach to
their con sid era tion through a well- organized 
and co or di nated sys tem for re view and over -
sight. Jona than Glover’s per cep tive but more 
gen er al ized con cerns raised over 20 years
ago in What Sort of Peo ple Should There Be?
still ap plies to our so ci ety at large and spe -
cifi cally to the mili tary set ting:

Many people, when thinking of such
possibilities as genetic engineering or
techniques for controlling behavior, have a
reaction of rather inarticulate horror or
revulsion. It is much easier to feel disturbed
and repelled by these enterprises than it is to
give a coherent account of precisely what the
objections are. If we stay inarticulate, events
will perhaps take one of two courses. The first 
is that the techniques will be adopted, in a
piecemeal way, a little at a time. The advocates 
will at each stage be able to offer some
specifiable gain . . . and each time this may
seem more compelling than rather vaguely

formulated objections on principle. By easy
stages, we could move to a world which none
of us would choose if we could see it as a
whole from the start. Another possibility is
that our resistance will prove too deeply
rooted for all this, and that these techniques
will fall under some general and undiscrim-
inating ban. This will be a less disturbing
outcome from our point of view, as the world
will remain more as it is now. But the result
may be that future generations will lose things 
they would have found of great value. Leaving
the objections at the level of inarticulate
opposition excludes the possibility of dis-
criminating between desirable and undesirable 
applications of the new technologies.22

The Army’s Bio tech nol ogy Work shop
2020 calls for re newed at ten tion to Glover’s
pre dic tions, the oc cur rence of which should
be avoided.23 With the es tab lish ment of an
or gan ized sys tem for re view ing and pro vid -
ing over sight of the de vel op ment and utili -
za tion of performance- enhancing
tech nolo gies in mili tary set tings, an im por -
tant and needed step to wards avert ing ei ther
pre dic tion’s re ali za tion will be taken.

Recommendations for
Review and Oversight

The de sign of a sys tem to re view and
monitor the de vel op ment and use of
human- performance en hance ments in the
US armed forces should draw upon a pro to -
type al ready well es tab lished in the
medical- research com mu nity. A mili tary sys -
tem which adapts the mod els of that com mu -
ni ty’s In sti tu tional Re view Board (IRB)
sys tem,24 the Re com bi nant DNA Ad vi sory
Com mit tee (RAC),25 and the presi den tial
bio eth ics com mis sions, could well serve the
need to cre ate the nec es sary mecha nisms to
pro tect mili tary per son nel as well as ci vil ian 
popu la tions, while also al low ing the US
mili tary to de velop and util ize these new
tech nolo gies.26

Sys tem atic, di ver si fied, pub li c over sight
of bio medi cal in ves ti ga tion is a re cent phe -
nome non. The IRB is a statu tory in no va tion
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re sult ing from the regu la tory im ple men ta -
tion of the work of the Na tional Com mis -
sion for the Pro tec tion of Hu man Sub jects
of Bio medi cal and Be hav ioral Re search. The
need for in de pend ent, broadly mul ti dis ci -
plin ary, and pub li c over sight of human-
 subjects re search has grown out of the his -
tory of atroci ties in human- subjects re -
search.27 In brief, the in ter na tional
codi fi ca tion of re search eth ics, be gin ning in 
the Nur em berg Code of 1947, fol lowed by
the Dec la ra tion of Hel sinki in 1964 and the
1993 guide lines of the Coun cil for In ter na -
tional Or gani za tions of Medi cal Sci ence
(CIOMS), along with the US regu la tions,28

gov erns human- subject re search for most
fed er ally funded stud ies. These are a dem on -
stra tion of the need for sys tem atic re view of
the in volve ment of hu mans in sci en tific
prog ress. Ex pe ri ence has taught us that
those who cre ate new tech nolo gies ought
not be solely re spon si ble for the test ing and
utili za tion of such tech nolo gies. The en thu -
si asm of the crea tor must be tem pered and
mod er ated by more ob jec tive minds.

How might the use of per form ance
en hance ments re duce gen der

in eq ui ties?

The IRB, the RAC, and the new est presi -
den tial com mis sion—the Na tional Bio eth ics
Ad vi sory Com mis sion (NBAC)—all share
the vir tues of di ver sity and pub li c mem ber -
ship in com po si tion.29 This di ver sity and
pub li c par tici pa tion is clearly ar ticu lated in
the regu la tory lan guage es tab lish ing IRBs—
com mit tees com posed of a di ver si fied group 
of per sons and charged with the ethi cal re -
view and on go ing moni tor ing of human-
 subjects re search. It in cludes at least five
mem bers “with vary ing back grounds to pro -
mote com plete and ade quate” con sid era tion
of the ethi cal ap pro pri ate ness of a re search
study.30 The regu la tions fur ther pro vide the
fol low ing:

46.107 (a): The IRB shall be suf fi ciently
quali fied through the ex pe ri ence and ex -
per tise of its mem bers, and the di ver sity of
the mem bers, in clud ing con sid era tions of
race, gen der, and cul tural back grounds and
sen si tiv ity to such is sues as com mu nity at -
ti tudes. . . .
(c) Each IRB shall in clude at least one
mem ber whose pri mary con cerns are in
sci en tific ar eas and at least one mem ber
whose pri mary con cerns are in non sci en -
tific ar eas.

(d) Each IRB shall in clude at least one
mem ber who is not oth er wise af fili ated
with the in sti tu tion and who is not part
of the im me di ate fam ily of a per son who
is af fili ated with the in sti tu tion.31

These and other rele vant regu la tions are de -
signed to as sure that re search stud ies are re -
viewed ob jec tively. Thus, the IRB sys tem is
a mani fes ta tion of the les son learned at
Nur em berg. Some one be sides the fox needs 
to watch the chicken coop. The utili za tion
of human- performance en hance ments within
the US armed forces pres ents the same
kinds of chal lenge to pro tect hu mans as
does bio medi cal re search. Simi larly, just as
war is too im por tant to be left to the gen er -
als, so are the ethi cal and moral con sid era -
tions of human- performance en han cers for
mem bers of our armed forces just too se ri -
ous to be left in the hands of mili tary medi -
cine and re search ers. 

As these tech nolo gies come on- line—es pe -
cially if they are ready for hu man test ing at a
time when US mili tary per son nel are about to 
be come in volved in a con flict—the lure to
maxi mize every pos si ble ad van tage to the
troops will be come com pel ling. At such a
time, the ef forts of an IRB- like com mit tee will 
be cru cial. Such a com mit tee, com posed of
mili tary and non mili tary mem bers—peo ple of
di ver si fied rank, oc cu pa tion, and so cial per -
spec tive—will bring a strength ened ob jec tiv ity 
to its de lib era tions. Fur ther, as in the pres ent
IRB sys tem, the lo cal na ture of the com mit tee
will serve to pro mote lo cal val ues and will be
well situ ated to ap pre ci ate the con di tions spe -
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cific to the lo cal en vi ron ment that may af fect
utili za tion of the par ticu lar per form ance en -
hance ment un der re view. (In the medi cal set -
ting, the term lo cal re fers to an IRB
es tab lished at the uni ver sity or re search cen ter 
where the re search is be ing con ducted.) By
hav ing such com mit tees re view re search be -
ing per formed in their en vi ron ment, the com -
mit tee’s com po si tion can be ex pected to
re flect lo cal cul tural norms. Al though this
blue print would re quire some ad just ment to
the par ticu lari ties of the mili tary set ting, simi -
lar ity of in tent can be pre served.

But for mili tary pur poses, the over sight
by lo cal IRB- like com mit tees will not be
enough. Even in the medical- research com -
mu nity, strong voices have long ques tioned
the abil ity of IRBs to pro vide all the pro tec -
tions nec es sary, and there is a grow ing body 
of evi dence that this con cern is war ranted.32

Con gress, the presi dent, and the pub li c, as
well as the mili tary, would be best served if
the crea tion of a web of IRB- like com mit tees 
is aug mented with a more cen tral ized, na -
tional re view body. Here, the mod els pro -
vided by both the RAC and such presi dential 
bio eth ics com mis sions as the Na tional Com -
mis sion for the Pro tec tion of Hu man Sub jects
of Bio medi cal and Be hav ioral Re search or the
newly cre ated NBAC are mod els of ways in
which broader pub li c in put and con cen trated
ethi cal analy sis can be ob tained.33

We be lieve that such an in te grated sys tem
is nec es sary to over see what is surely go ing to 
oc cur. At some point, the sci ence of human-
 performance en hance ments will prog ress to a 
stage at which it will be too at trac tive not to
use it. Con gress and the sec re tary of de fense
need a sys tem bef ore time over takes our abil -
ity to lu cidly con sid er the ethi cal im pli ca -
tions of us ing these tech nolo gies.

The ex plo sive prog ress in bio sci ences will
al low for dra matic dis cov er ies in bi ol ogy,
chem is try, and medi cine in the years ahead.
De vel op ment of human- performance en han -
cers is just around the cor ner, yet the im pli ca -
tions of their emer gence on the armed forces
are not dis cussed in any war- college cur ricu -
lum, un der ei ther the head ing of fu ture tech -
nolo gies or of eth ics. The mili tary, al ways one
step be hind the truly novel, should put in
place a sys tem for ana lyz ing the problems and 
pros pects com ing out of the bio tech nol ogy
fields.

We hope we have stimu lated and in -
formed the de bate. In the ab sence of pub li c
de bate, it seems that human- performance
en han cers will ar rive and be em ployed by
the armed forces—not nec es sar ily our armed
forces—with a thought less en thu si asm com -
pa ra ble to that which ac com pa nied the
atomic bomb. That would be a trag edy, and
we hope to pre vent it. If we in tend to fool
Mother Na ture, then we cer tainly ought to
con sid er the “hows and whys” in ad vance.
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